Abstract. Electronic Noses (ENs) might represent a simple, fast, high sample throughput and economic alternative to conventional analytical instruments [1] . However, gas sensors drift still limits the EN adoption in real industrial setups due to high recalibration effort and cost [2] . In fact, pattern recognition (PaRC) models built in the training phase become useless after a period of time, in some cases a few weeks. Although algorithms to mitigate the drift date back to the early 90 this is still a challenging issue for the chemical sensor community [3] . Among other approaches, adaptive drift correction methods adjust the PaRC model in parallel with data acquisition without need of periodic calibration. Self-Organizing Maps (SOMs) [4] and Adaptive Resonance Theory (ART) networks [5] have been already tested in the past with fair success. This paper presents and discusses an original methodology based on a Covariance Matrix Adaptation Evolution Strategy (CMA-ES) [6] , suited for stochastic optimization of complex problems.
METHODS AND RESULTS
The proposed drift correction algorithm is summarized in Figure 1 . The fundamental idea is to adaptively correct the drift within a given time frame (window) for prorogating the validity of the classification model built in the calibration phase. Windows (W n ) are small such that the drift can be assumed to be linear. The linear transformation represented by a Correction Matrix (CM) is continuously and slowly evolved to follow the drift variations over time. The adaptation is obtained using the CMA-ES, applied to minimize the sum of the distances of each classified sample from the centroid of the related training class. This objective function measures how much the drift-corrected samples deviate from the class distributions learnt during the calibration phase. Different distance functions were tested. FIGURE 2. PCA of simulated electronic nose data affected by uniform drift. 1000 samples were generated (100 training, 900 test); 18 time windows were used, each including 50 test samples.
